CaMKII-independent effects of KN93 and its inactive analog KN92: reversible inhibition of L-type calcium channels.
Widely regarded as a specific and potent inhibitor of CaM kinases, especially CaMKII, KN93 has long been used to investigate the possible roles of CaMKII in a wide range of biological functions and systems, such as cultured cells, primary neurons, and brain slices. However, here we present evidence showing that KN93 and its structural analog KN92, which does not inhibit CaMKII, exert an unexpected, reversible, and specific reduction of currents of L-type calcium channels (CaV1.3 and CaV1.2), as compared to N-type calcium channels (CaV2.2). This effect is dependent not only on incubation time, but also on the dose of KN93 or KN92. Moreover, the effect appears to be independent of endocytosis, exocytosis, and proteasome activity. Washout and return to normal media rescues the L channel currents. Conversely, the structurally unrelated CaMKII inhibitor, AIP, fails to mimic the KN93/KN92 effect on L channel currents. Together, our data suggest that, in addition to inhibiting CaMKII, KN93 also affects CaV1.3 and CaV1.2 calcium channels in a CaMKII-independent manner.